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may be an alcohoU a mineral oil, a fatty add, soybean oil, com oil, a glycol, an ether or mixtures thereof. The 
add forming compound. If present may be methyl, ethyl, propyl or butyl formate and the hydrophiiic alcohol 
may be methanol, ethanol, propanol or butanoL 
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Title: Well Treatment Fluids and Methods for the Use Thereof 

5 

This invwtion relates to well treatment fluids comprising amphoteric surfactants and 
10 methods of using those fluids to treat and/or fracture subtmanean formations. 

RfWKfmr^^ ^^^^ Tnvention: 

Hydraulic fiactnring is used by fiie petroleum industcy to increase well productivity or 
15 iiqectrvity by creating hig^y condnctive paths some distance fiom the wdl bore in a 
finmatioiL The fiacturing is crated by faqecting suitable fkdds into die well under 
pressure until the reservoir rock fiactores. 

Water soluble polymers have been extensively vised in die petroletnn industry to enhance 
20 die productivity of oil and gas operations. These polymers have been used in dr illing 
fluids, gravel pack fluids^ fluid loss circulation, and hydraulic fracturing. These 
tectmiques have one priority in common and that is the ability of the water soluble 
polyrner to suspend solids. Common water soluble polymers used are hydroxy ethyl 
cellulose QSEC), xanthan gum, crosslinked guar and its derivatives- HEC is typically 
25 used for low temperature applications due to its high decrease in viscosity witii increase 
in texxq>erature. Xanthan gum has superior suspension properties over HEC especially at 
higher temperatures, but because of its higher molecular weight, xanthan gum tends to 
filter out at the formation foce at low pemieabilities G^ss than SO md (S x KT* m^)). This 
is adequate for drill-in fluids since acid and/or oxidizers are subsequently used to remove 
30 most of the polymer damage. Xanthan gum is not typically used for hydraulic fracturing 
because of the difficulty in placing the acid over the proppant if filtered out If the 
pemieability is high enough for the xanthan gum to flow through the formation, the 
polymer has a tendency to impart formation damage. Therefore, crosslinked guar and its 
derivatives have been developed that minimize formation invasion by incorporating a 
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filter cake. Breakers are typically added to the fluid so that they react within the filler 
cake to aUow ease of the oil and gas during flowback. However, the filter cake is 
typically broken in fiagments and is entrained by the proppant, thereby reducing well 
conductivity. 

US PatOTt 3,960.736 discloses an acid type breaker for lowering the viscosities of 
polysaccharide solutions using organic esters. In the examples, the pH needs to be 
lowered to about 3 using an ester to reduce viscosity by 50% within 4 hours fiom the 
solution without an ester. If the pH is about 5 to 6. then a longer time of about 24-72 
hours are required. In acid soluble fotmations containing limestone this breaking time 
cannot be predicted since acid hydiolyzed ester can react with the limestone instead of the 
polysacdiaride. 

US Patent 5^51,516 discloses cationic surfictanta based upon quaternary ammonxam 
halide salts. The compositions a^ipear to have stable fluid viscosities of about 225T 
(lOrC) and are disclosed to be usefiil in ftacturing. However, tiiey fiil to address Ihe 
problems that can occur, like foimation damage and ease of flowback by reducing the 
viscosity after firacture is completed. 

WO 99/24693 discloses viscoelastic surfectant ftacturing fluids conqaismg an aqueous 
medmm. an inoiganic water soluble salt, a surfictant (anionic, non-ionic or hydiotropic), 
and optional organic alcohols. Although not mentioned in the disclosures, WO 
99/24693*8 examples produce acidic solutions having a pH less &an 2.0. Flowing these 
types of fluids through Berea sandstone cores produces extreme fiwmation damage (more 
than 90% damage). The acidic viscous solution reacts with acid soluble materials within 
the core. Once dissolved tiie acid insoluble materials are released. Then the viscous 
solution carries these materials within the core and plugs the pore toats. These 
problems render WO 99/24693's compositions commercially non-viable. 
The mventor herein has discovered that WO 99/24693's acidic solutions can be made 
neutral or basic without substantially affecting its viscosity. Although this imparts less 
formation damage, removing the viscous solution is (Kfficult and requires days or wedcs 
of flushing to obtain 20% damage. Further, the inventor herein has discovered that 
providing a breaker to substantially lower the viscosity of the fluid once the ftacturing is 



completed can prevent the proppant from flowing back to the surfece once the well is put 
on production. This prevents damage to equipment, lines, and valves due to the 
abrasiveness of the proppant. 

The present invention provides fluid stable compositions having stable viscosities above 
300°F (149*Q that are also pH sensitive so that the fluids may be easily treated to reduce 
tiie viscosity and obtain easier flowback and less formation damage. 



Summary t^ft TTivgntion: 



This invention relates to well treatment fluids comprising amphoteric surfactant(s), water, 
nonraqueous solvent(s) and optionally an acid forming compound provided tiiat if the 
acid fbnoing concq»und is present a hydrophiHc alcohol may also be optionally preseoL) 
and mefliods of nsing those fhrids to treat or fiacture subterranean fiw^ 
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Figure 1 is a drawing of an electron micrograph iUustrating the vesicle structure of a fluid 
of this inventioiL 



n^iiPri nescrintion of the Invrntion; * 

This invention relates to well treatment fluids comprising: 

(a) one or more amphoteric surfactants, preferably present at about I to about 
50 wdl^t percent, more preferably 1 to 40 weight percent, more preferably about 2 to 
about 30 wagfat percent, even more preferably at about 5 to about 25 weight percent 
based upon the weight of the fluid; 

(b) water, preferably present at about 30 to about 95 wea^t percent, more 
preferably about 40 to about 90 waght percent, even more preferably at about 50 to about 
85 weight percent, based upon the weig^ of the fluid; 

(c) non-aqueous solvent(s), preferably present at about 0.1 to about 25 wei^t 
percent, more preferably about 0.5 to about 20 weight percent, even mote preferably at 
about 1 to about 1 5 weight percent, based upon the weight of the fluid;.and 



(d) optionally, an acid fonning compound preferably present at about 0.005 to 
about 10 weight percent, more preferably about 0,01 to about 5 wei^t percent, even 
more preferably at about 0.05 to about 2 weight percent, based upon the wdght of the 
fluid, provided that when the acid forming compound is present a hydrophilic alcohol (i.e. 
preferably an alcohol that retards tiie hydrolysis reaction of the acid fotming conq)0\md) 
may also be present at about 0.1 to about 15 weight percent, more preferably about 0.5 to 
about 12 weight percent, even more preferably at about I to about 8 weig^it percent, based 
upon the wdght of the flmd. 

In a preferred embodiment, the amphoteric surfectant is present at about 8 weight percent 
to about 10 wei^t percent and the solvent is present at about 5 weight percent to about 7 
wdght perccaoL 

. In a preferred embodiment, the water may be freshwater or salt water. Li anoflicr 
embodiment, the water may be seawater or water that has had a salt added to it Such 
salts inchide potassium chloride, sodium chloride, cesium chloride, ammonium chloiide, 
caldum chloride, magnesium chloride, sodium bromide, potassium bromide, cesram 
bromide, caldum bromide, zmc bromide, sodium formate, potassium formate, cesium 
formate, sodmm acetate, potasaum acetate and mixtures thereol Jn one embodiment, the 
salt is present at to 4 wdght % and the salt water is used to treat the formation prior to 
introducing the fluid into the formation. 

In another embodiment, the pH of the fluid is. or is adjusted to. about 6.5 or more, more 
prefisrably 7 or more, more' preferably 8 or more, more preferably 9 or more, more 
preferably between 9 and 15. more preferably between 7,5 and 9.5. The pH may be 
adjusted by any means known in the ait. including adding add or base to the Add, 
bubbling CO2 through the fluid and the like. 

In another embodiment, the fluid further comprises a hydrophobic organic alcohol, 
preferably a C4 to C20 hydrophobic alcohol, preferably C4 to C20 linear alcohols, 
prefisrably an alcohol selected from the group consisting of diethanol, propanol, butanol, 
pentanol, heptanol nonanol. decanol. dodecanol, phenol, propanol alcohol e&ers. butanol 
alcohol ethers, ethylbenzyl alcohol. 2-ethyH-hexaiiol, 1-octanol, 2-octanol, and mixtures 
thoeof. 



In a preferred embodiment, the hydrophilic alcohol is one that is soluble or is oiiscible 
with the acid foraiing compound. Examples of preferred hydrophilic alcohols include 
methanol, ethanol, propanol, butauol, ethylrae glycol, propylene glycol, poly ethylene 
glycol, poly propylCTe glycol, dihydric alcohol, poly hydydric alcohol and sugar alcohols 
s and mixtures thereof. 

In a preferred embodiment, the anq)hoteric sun&ctant is lecithin obtained &om soybeans 
and is composed mostly of phosphatidylcholine, phosphatidylethanolamine, and 
phosphatidylinositol. In anodier ptefened embodim»t» the amphoteric sur&ctant is 

10 chemically or eazymatically modified The lecithin may be natural or synflietic leci^. 
For more infomiation on lecithin and its many variants, please see the Kixk-Oflmier 
Encyclopedia of Chemical Technology, 4* ed. Volume 15, pages 192-210, John vm&y & 
SonSp 1995- Lecithins Source Manufacture & Uses, by Bmiard Swhs^^ American 
Oil Chsmists' Society, 1985 and Lecithins, by BCTaard F. Szuhaj and Gaxy; R. list, 

15 Amoicm Oil Ch^nists' Society^ 1985. 

In another embodimeot, the nonraqueous solvent comprises one or more hydrocarbons 
and/or halo^nated hydrocaxbons, preferably aliphatic or aromatic bydmcaAans^ more 
preferably an alcohol, a min^al oiU soybean oil» com oil, a fatQr acid, a glycol dSha^ an 

20 "efher of axraStu^^ laaparticulariy prefisnwi embodiment the solvent is a^l^ 

branched or cyclic Ci to Cjco alcohol, preferably a linear or branched Q to Cao alcohoL 
Specific escasnples of prefened solvents include 2-ethyl hcxanol, ethylene glycol 
monobutyl ether, or mixtures thereof. 

25 In another ^bodiment, the fluid optionally comprises an acid fonning compound. In a 
preferred embodim^t the acid forming compound comprises an organic or inorganic 
acid, prefesably an organic acid, even more preferably an ester, an anhydride, an acid 
halide, a polyglycolic acid or a mixture th^eo£ In a preferred ^nbodimmt, fee acid 
fomiing compound conq)nses m^hyl fomtate^ ediyl formate^ pn>pyl fomiate, butyl 

30 fomiate, methyl acetate, ethyl acetate, propyl acetate, butyl acetate, Xylene glycol 
monobutyl acetate, acetic anhydride, acedc formic anhydride, succinic anhydride, 
tetrachlorophthalic anhydride, chloro ediyl fomiate, chloro etiiyl acetate, chloro, 
polyglycolic acid, ethylene glycol difomtate, ethylene glycol diacetate and fee Iflce and 
mixtures feereof. 
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In a preferred embodiment, the acid forming compound is present and is methyl formate, 
ethyl formate, propyl formate and butyl formate and the hydrophilic alcohol, if present, is 
metiianol, ethanol, propanol or butanol. 

5 In another embodiment, tiie fluid fiirtiier contains conventional constituents such as 
corrosion inhibitors, fluid loss additives, gases such as carbon dioxide or nitrogen and the 
like. 

In another embodiment, the fluid has a viscosity at 100 sec'^ of 100 centipoise or more at 
10 100 *F (ST-S^C). In another embodiment, the fluid has a viscosity at 100 sec'' of 300 
centipoise or more at 100 "F (ST.S-Q. In another embodiment, the fluid has a viscosity at 
100 sec ' of 3 10 centipoise or more at 100 "F (37.8«C). La another embodiment, the fluid 
has a viscosity at 100 sec"' of 350 caitipoise or more at 200 *F (93 J* Q. In anofeer 
embodhnent. ttie fluid has a viscosity at 100 sec*' of 250 centipoise or more at 150 •F 
15 (65.6-C). In another embodimeot. &e fluid has a viscosity at 100 sec"^ of 300 cen^^)oise 
or mote at 150 "F (65.6"C). la. another embodimenl. the fluid has a viscosity at 100 sec"' 
of 100 centipoise or more at 180 T (82^»C). In another embodiment, the fluid has a 
viscosity at 100 sec"' of 250 centipoise or more at 180«T (82^»C). In another 
embodiment, the fluid has a viscosity at 100 sec"' of 110 centipoise or more at 280«'F 
20 (137.8-C). 

In another embodiment, the fluid has a viscosity at 100 sec"' of 100 centipoise or more at 
150 T (aS-e^Q. preferably a viscosity at 100 sec'* of 100 centipoise or more at IIST 
(79.4-C), even more preferably a viscosity at 100 sec"' of 100 centipoise or more at 200 

25 "F (SB-S^Q, preferably a viscosity at 100 sec'' of 100 centipoise or more at 225«*F 
(107.2''C). even more preferably a viscosity at 100 sec"' of 100 centqjoise or more at 
240T (115.6'C), preferably a viscosity at 100 sec"' of 100 centipoise or more at 250T 
(121.1-C). even more preferably a viscosity at 100 sec'' of 100 centipoise or more at 
275«F (135-C), preferably a viscosity at 100 sec'' of 100 centipoise or more at 300°F 

30 (148.9''Q. In a preferred embodiment, the fluid has a viscosity at 100 sec^' of 100 
centipoise or more at 320T (160°Q and a pH of about 9. 
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Viscosity is measured by a Fann 50 rheometer using a B5 bob. About 30 ml of fluid is 
placed in the cup and is pressurized to 500 psig (3,5 MPa) with nitrogen to prevent 
boiling of the fluid when heated. These instruments may be obtained fipom Fann 
Instrument Company, Houston, Texas. 

5 

In a prefened embodimoit, the fluid contains one or more proppant materials. Prefened 
proppant materials include gravel, sand, xesin coated sand, coamic beads, bauxite, glass, 
glass beads and the like that have suffici«it compressive stroigdi to hold open the 
fracture once the pressure is released, or mixtures thereof. 

10 

Tbe proppants are typically present at amoxmts of about I to 20 pounds of proppant pa 
gallon added (ppa), piefisrably about 4 to 18 ppa, more preferably 6 to 16 ppa. In another 
embodimeot, the proppant has a mesh size of up to $0 mesh, preferably between 40 to 60 
mesh. M another embodiment, 10 to 40 mesh is preferred. 

15 

H» caaspmaas of the fluid are piefioably combined by naixing the sor&ctants and 
solvent or solvents and then adding ftemixtore to water or brine. ThenpHis a^^ustedto 
• the desired level In gmeral the fluids may be prepared in any suitable manner. Fw 
exan^le, the sur&ctants may be blended into die water or the solvent to the desired 
20 viscosity then die other componaite fure added." T5ie compcmente inay be combiiielin Wy 
order of addition. Standard mixing techniques maybe used with or wiflxKit heat and or 
agitatioa Preferably, the fluid is substantially devoid of gas. 

la a particularly prefisrred embodiment, the well treatment fluid comprises: 
25 (a) lecithin; 

(b) water, 

(c) an alcohol and/or a glycol etho; 

(d) an add forming compound; and 
Q£) a hydiopfailic alcohoU 

30 and wherdn the composition has a viscosity at 100 sec"^ of 100 centipoise or more at 
ISO^C and a pH of 6.5 or above and -wherein all or part of the fluid forms vesicles. 
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In a particularly preferred embodiment, the fluid comprises lecithin, water, and 2-ethyl-l- 
hexanol. In a preferred embodiment, this composition has a pH of 6.5 or more, preferably 
between 7 and 12, preferably between 7.5 and 9.5. In another embodiment, the water is 
salt water comprising potassium chloride, sodium chloride, ammonium chloride, calcium 
5 chloride, magnesium chloride, or a mixture thereof: 

In one embodiment, the weU treatment fluid of tiiis invention is used to treat and or 
fiacture subterranean formations, particularly petroliferous formations by injecting the 
fluids described herein into the fbnnation at suffident pressure to fiacture fte formation. 
10 Sufficient pressures are any pressure above flic bottom hole pressure of flie well phis 
friction pressure. TypicaUy, the fluid is pvanpcd into a fomiation at a pressure that will 
overcome flie native overburden pressure of the fiinnation causing fracture. 

In another embodiment, the formation has been stabilized with an inorganic water soluble 
15 salt capable of inhibiting hydration prior to the fluids described herein being introduced 
into the fotmation. 

In alternate embodinuats. flie weU treatment fluid of this invention can also be used for 
hydraulic fracturing, drilling, drill-in. completion. woric-<)ver, packer, weU treating, 
20 testing, ^acer, polymer floodmg. loss circulation, gravel pack, coil tubing, hole 
abandonment fluid, or viscous gel plugs,used to clean out d«toris in pipelines. 

The well treatment fluids of fliis invention preferably conqnise vesicle stnictures. In 
general, vesicles may be described as bi-layered aggregates from surfectants or 

25 phosphoUpids. Typically, vesicles are supramolecular structures from phoq)hoUpids or 
surfactants or mixtures thereof in whidi the surfece active compounds aggregate on a 
local scale into bilayers and the bilayers form closed shells. Tte diameter of a vesicle can 
vary from 200 A to 1 millimeter, 10 millimeters or even 50 millimeters or more. The 
vesicles present in the fluids of the instant invention preferably have an diameter between 

30 300 A and 500 Jim. preferably between 400 A and 300 ^lm, more preferably between 450 
A and 100 »un. more preferably between 500 A and 10 urn. Vesicles in a particular 
system are not necessarily of a unifonn size and may have a wide distribution of sizes. In 
a preferred embodiment, greater that 50%, preferably greater tbm 70 % more preferably 
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greater than 90% of the vesicles in a sample will have a diameter greater than 200 A, 
preferably greater than 300 A, more preferably greater than 400 A, more preferably 
greater Ihan 500 A, more preferably greater than lOOOA, more preferably greats than 
2000 A, more preferably greater than 3000 A, more preferably greater than 4000 A, more 

5 preferably greater than 4500 A, more prefiaably greater flaan 5000 A, more preferably 
greater than 5500 A, more preferably greater* than 6000 A When the term vesicle is used 
herein it is meant to mean both unilamellar and multilamellar vesicles. In general, 
vesicles can be fomied by agitating a lamellar liquid crystal so that the lamella peel off 
and form closed structures. In the instant invention tiie fluids described herein may be 

10 agitated to promote vesicle formaition. Figure 1 illustrates a vesicle structure of a fluid of 
flie invention. For more information on vesicles please see Zubay, Biochemistry, third 
edition (1993), pp. 174-175; Albeits et aL- Moleadar Biology of the Cdl^ third edition 
(1994), pp. 478-480, 22ieng et al. J. Phys Chem, B. VoL 104, pp. 5263-5271, 2000, Y. 
Zheng md H.T. Davis. Laogmuir, VoL 16, pp- 6453-6459, 2000 and X Phys Chem. voL 

15 98, No. 23, 1994 pg« 5987), which are all incosposated by reference herein. 

Figus^ 1 is an electron micrograph whsn die sao^ple waa piepared by the CEVS 
(Controlled Envixonmeatal Vitdfication System) m^hod wbsx the sample is cooled at a 
rate of 10"^ to 10^ d^rees per second prior to being subjected to transmission electron 
20 microscopy. Further infornaation,, including a complete descaSption of &e CBVS mdfidd 
used, may be found at J. Bellare et al. Journal of Electron Microscopy Technique, VoL 
10, pp. 87«1 1 1, 1988, which is incorporated by referrace herein. 

Example 

25 Viscosity was measured according to American Petroleum Institute recommended 
procedure 13D as published in the third edition on June Ip 1995, using a Fann 50 
rheometa. A detail testing procedure is provide by Fann Instrument Conqiany, Model 
50SL Rheometer Instruction Manual, copyright 1996. A B5 bob and 30 ml of test fluid 
was used fbr all t«ts. 

30 AH percents are weight unless o&erwise noted. 

A viscous solution was prepared by adding 3 ml of 2-ethylhexanol to 74.5 ml of 3% by 
weight of a sodiimi chloride solution. Then 17*5 granxs of dry amphoteric lecithin was 
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mixed unifonnly into the solution and the pH was adjusted to 12 by the addition of 5 ml 
of 30% by weight sodium hydroxide solution. A Fann 50 was used to measure the 
viscosity at 100 sec"' at increasing temperatures. The resulting solution has viscosities of 
300 centipoise at 125''F (52»C) and 100 centipoise at 320°F (16p°C). 

5 

Fvample 2 

A viscous solution was prepared by adding 10 ml of ethylene glycol monobutyl e&er to 
63 ml of a 3 % by wei^t solution of a potassium chloride solution. Then 25 grams of a 
10 63% by weight solution of amphoteric lecithin was mixed into Uie solution and 2 ml of a 
30 % by weight sodiiin hydroxide solution was added to increase the pH to 12. A Fann 
50 was used to measure the viscosity at 100 sec'* at increasing temperatures. The solution 
mutntoirtt^ E viscosity sbove 100 centipoise up to 230'F (1 10°C). 

IS ^™nple3 

An identical solution was prqjared as described in example 2 except that the pH of die 
solution was reduced to 7 by bubbling caibon dioxide tiaou^ the sohition. A Fann 50 
was used to measure the viscosity at 100 sec'* at inoceaslng temperature. The sohition 
20 had a viscosity above 350 centipoise up to 120TF {49'Q and had a viscosity below 20 
. centqwise at 140''F (60°C). 

All documents described herein are incorporated by reference herein, inchiding any 
priority documents and/or testing procedures. As is ^parent form the foregomg general 
25 description and the specific embodiments, while forms of the invention have been 
illustrated and described, various modifications can be made without departing firom the 
spirit and scope of die invention. Accordingly, it is not intended that the invention be 
limited tiiereby. 
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1 . A well treatment fluid comprising: 

(a) one or more amphoteric sxir&ctants; 

(b) water; 

(c) one or more nonaqueous solvents: 

(d) optionally, an add forming cooqround; and 

(e) provided that if tlM acid forming coaqraund is present a hydrophilic alcohol 
may also be optionally present; 

wherein all or part of the fluid forms vesicles. 



2. 



The fluid of claim 1 wherein the vesicles have a diameter of greater than 200 A. 



3. The fluid of claim 1 or 2 vAerdn greater than 50% of the vesicles have a diameter 
of greater tban 500 A. 

4. The fluid of claim I or 2. wherein more than 50% of the vesicles have a diameter 
of between 300 A and 500 Hm. 

5. The fluid of clann l wherein the vesicles have a diameter between 500 A aod lO - 

6. The fluid of any one of the preceding claims wherein the water is fresh water, saU 
water or sea water. 

7. The fluid of any one of the preceding claims wherein the fluid is subject to 
agitation. 

8. The fluid of any one of the preceding claims wherein the one or more amphoteric 
suifectants are present at about 1 to about 40 weight percent, and the one or more 
nonaqueous solvents are present at about O.l to about 25 weight percent, based upon the 
weight of the fluid. 



-11- 



9. The fluid of any one of claims 1 to 7 wherein the one or more amphoteric 
surfactants are present at about 2 to about 30 weight percent, and the one or more 
nonaqueous solvents are present at about 0.5 to about 20 weight percent, based upon the 
weight of the flidd. 

5 

10. The fluid of any one of claims 1 to 7 herein the one or more amphoteric 
surfactants are present at about 5 to about 25 weight percent, and tiie one or more 
nonaqueous solvents are present at about 1 to about 15 weight percent, based upon the 
weight of the fluid. 

10 

11. The fluid of any one of the preceding claims wherein the pH of the fluid is about 
6.5 or more. 

12. The fluid of any one of claims 1 to 10 wherein tiie pH of flie fluid is between 
15 about 7.5 and about 9.5. 

13. The fluid of any cme of the preceding claims wherein the watw coaqnises 
potasshmi chloride, sodium chloride, cesium chloride, ammonium dil«id^ calcium 
chloride, r^agnegiiim diloride, sodium bromide, potassium bromide, cesium bromide, 

20 calcium bromide, zmc bromide, sodium £>nnate, potassium format^ cesium formate, 
sodium acetate, potassium acetate or mixtures thereoC 

14. The fluid of any one of the preceding claims wherein the one or more amphoteric 
sxufactants comprise natural or synthetic Ieci±in. 

25 

15. Hie fluid of any one of the preceding claims wherein the one or more nonaqueous 
solvents comprise one or more aUphatic hydrocarbons, aromatic hydrocarbons, 
faalogenated hydrocarbons, linear C| to Cioo alcohols, branched Ci to Cioo alcohols, or 
cydlic Ct to Cioo alcohols. ' 

30 

16. The fluid of any one of claims 1 to 14 wherein the one or more nonaqueous 
solvents comprise an alcohol, a mineral oil, a fatty acid, soybean oil, com oil, a glycol 
rther, an etiier or mixture thereof, 
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17. The fluid of any one of claims 1 to 14 wherein the one or more nonaqueous 
solvents comprise 2-ethyl hexanol, ethylene glycol monobutyl ether, or mixtures thereof. 

18. The fluid of any one of claims 1 to 13 wherein the one or more amphoteric 
surfactants comprise lecithin, the one or more nonaqueous solvents conq>rise an alcohol, a 
mineral oil, a fetty acid, soybean oil, com oil, a glycol ether, an ethCT or mixture thereof 
and the acid foraiiiig compound is present and comprises mefliyl formate, ethyl formate, 
propyl formate and butyl formate and the hydrophilic alcohol, if present, comprises 
methanol, ethanol, prqpanol or butanoL 

19. The fluid of any one of tiie preceding claims wherein the fluid has a viscosity at 
100 sec'^ of 100 centipoise or more at 1 00 **F. 

20. The fhiid of any one of claims 1 to 18 wherein the fluid has a viscosity at 100 sec'^ 
of 300 c«%N3ise or more at 100 

21. The fluid of any one of clauns 1 to 18 wherein flie fluid has a viscosity at 100 scc"^ 
of 300 centipoise or more at 125 *F. 

2Z The fluid of any one of claims 1 to 18 wherein the fluid has a viscosity at 1 OO secT^'^ 
of 100 centipoise or more at 300 *F. 

23. The fluid of any one of the preceding claims wherein it furtibter con^)xises 
pioppant and wherein the proppant comprises gravel, sand, resin coated sand, ceramic 
beads, bauxite, glass, glass beads, or mixtures thereo£ 

24. A method to tr«at and/or fiacture a subterranean formation comprising: 
iiyecting a weU treatment fluid into the formation at sujffident pressure to fi^ 

the foraiation, wherein all or part of the fluid forms vesicles and the well 

treatment fluid comprises: 

(a) one or more amphoteric surfactants; 

(b) water; 

(c) one or more nonaqueous solvents; 
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(d) optionally, an acid fonning compound; and 

(e) provided that if the acid forming compound is present a hydrophilic alcohol 
may also be optionally present, 

and wherein at least 50% of the vesicles have a diameter of 500 A or more. 

25. The method of claim 24 wherein the subterranean fonnation comprises a 
p^rolifecous fonnation. 

26. The method of claim 24 or 25 \«*Le«in the water is fresh water, sea water or salt 
water. 

27. The method of claim 24, 25 or 26 herein file water comprises potassium 
chloride, sodium chloride, cesium chloride, ammonium chloride, calchnn diloride, 
magnesium chloride, sodium bromide, potassium bromide, cesium bromide, caldmn 
bromide, zinc bromide, sodium foraiate, potassium formate, cesium formate, sodium 
acetate, potassium achate or mixttues thereof. 

28. The method of any one of claims 24 to 27 wherein the one or more amphoteric 
sux&ctants are present at about 1 to about 40 weight percent, based upon the weig^it of flie 
fluid, and the one or mote nonaqueous solvents are present at about 0.1 to about 25 
weight percent, based upon, the weig^ of fiie fluid. 

29. The method of any one of claims 24 to 27 wherdn the one or more amphoteric 
surfectants are present at about 2 to about 30 weigjit percent, based upon the wei^ of the 
fluid and the one or more nonaqueous solvents are present at about 0.5 to about 20 weii^it 
percent, based upon the weigjit of the fluid. 

30. The method of any one of claims 24 to 29 wherein the pH of the fluid is between 
about 7.5 and about 9.5. 

31. The method of any one of claims 24 to 30 wherein the one or more amphoteric 
sur&ctants comprise natural or syndietic lecithin. 
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32. The method any one of claims 24 to 31 wherein the acid fonning compound is 
present and comprises methyl formate, ethyl foraiate, propyl formate, ethylene glycol 
difomiate, ethylene glycol diacetate and/or butyl fomiate and the hydrophilic alcohol, if 
present, is methanol, ethanoU propanol and/or butanoL 

33. The method of any one of claims 24 to 32 wherein the one or more nonaqueous 
soh^ents comprise one or more aliphatic, hydrocarbons, aromatic hydrocarbons, 
halogenated hydrocarbons, linear Ci to Cioo alcohols, brandied Ci to Cioo alcohols or 
cyclic Ci to Cioo alcohols- 

34. The method of any one of claims 24 to 32 wherein the one or more nonaqueous 
solvents are an alcohol, a mineral oil, a fetty acid, soybean oil, com oil, a glycol ether, an 
ether or mixture tihereof 

35. The m^od of any one of claims 24 to 32 wh^ein the one or more solvents 
comprise 2-efliyl hexanol, ethylene glycol monobutyl dher or mixtures thereof 

36. The method of any one of claims 24 to 31 wherein the one or more amphoteric 
sur&ctants comprise lecifliin, fee one or more nonaqueous solvents comprise an alcohol, a 
n^erai oil, a fatty aci4 soyb«m oit glycol ether, an iaher or mixture tfamof 
and flie acid foraiing compoxmd is pr^ent and conqniscs meOxyl formate, ^yl formate, 
propyl formate and butyl foraiate and the hydrophilic alcohol, if present, is methanol, 
ethanol, propanol or butanol. 

37. The m^od of any one of claims 24 to 36 wherein the fluid has a viscosity at 100 
sec'^ of 100 cottipoise or more at 100 ^F. 

38. The method of any one of claims 24 to 36 wherein the fluid has a viscosity at 100 
sec'* of 300 centipoise or more at 100 "F, 

39. The method of any one of claims 24 to 36 wherein the fluid has a viscosity at 100 
sec'^ of 300 centipoise or more at 125 *F. 
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40. The method of any one of claims 24 to 36 wherein the fluid has a viscosity at 100 
sec"' of 100 centipoise or more at 300 'F. 

41. The method of any one of claims 24 to 40 wherein the fluid further comprises 
5 proppant and wherein the proppant comprises gravel, sand, resin coated sand, ceramic 

beads, bauxite, glass, glass beads, or mixtures thereof. 

42. The method of any one of claims 24 to 41 wherdn prior to injecting the fluid in to 
the formation, the formation has been stabilized with an inorganic water soluble salt 

10 enable of inhibiting hydration. 

43. The fluid of any one of claims 1 to 23 wherein Ac acid forming compound is 
present and comprises an ester, an anhydride, an add halide. a polyglycoUc add or a 
mixture fliereo£ 

15 

44. Tlic fluid of any one of clahns 1 to 23 wherdn the acid forming con^und is 
present and comprises mefliyl formate, ethyl formate, propyl formate, butyl formate, 
method acetate, ethyl ac^ propjd acetate, butyl acetate, ethylene glycol monobutyl 
acetate, acetic anhydride, acetic formic anhydride, succinic anhydride, tettachlorophtiiaUc 

20 anhydride, cWoroefliyl formate, cWoro elivl acetate, chloro.polyglyconc^^ 
glycol diformate, ethylene glycol diacetate or mixtiircstheteo£ 

45. A process for making a weU treatment fluid wherdn aU or part of the fluid forms 

vesicles con^rising the steps of: 
25 combining a plurality ofcomponents, said components comprising 

(a) one or more amphoteric surfactants, 

(b) water, 

(c) one or more nonaqueous solvents, 

(d) optionally, an acid forming compoimd, and 

30 . (e) provided that if the acid fonning compound is present a hydrophilic 

alcohol may also be optionally presoit; and 
agitating to promote vesicle forroalioiL 
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46. The process of claim 45 wherein the st^ of combining comprises mixing the one 
or more surfactants with the one or more solvents and then adding the mixture to the 
wato:. 

47. The process of claim 45 wherein the st^ of combining conqwises blending fee 
one or more surfactants into the one or more solvents or the water and then adding the 
other components. 

48. The process of claim 45, 46 or 47 wherein the components may be combmed in 
any order. 

49. A fluid obtained by tilie process of claim 45, 46, 47 or 48 wherem the vesicles 
have a diameter of greater tiian 200 A. 

50. A fluid obtained by fee process of claim 45. 46. 47 or 48 wherdn greater fean 
50% of fete vesicles have a diameter of greater fean 500 A. 

51. A fluid obtained by fee process of claim 45, 46, 47 or 48 wherein more than 50% 
of fee vesicles have a diameter of between 300 A and 500 jun, 

52. A fluid obtained by fee process of claim 45, 46, 47 or 48 wherein the diameter of 
fee vesicles is between 5 00 A and 1 0 fun. 

53. A fluid obtained by the process of claim 45, 46, 47 or 48 wherein fee water is 
ftesh water, salt water or sea water, 

54. A fluid obtained by fee process of claim 45, 46, 47 or 48 wherein the one or more 
amphoteric surfactants comprise natural or synthetic lecithin. 

55. A well treatment fluid foraied by fee process of claun 45, 46, 47 or 48. 
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